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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain 2,6-pyridinedicarboxylic acid containing impurities which are also 
excellent in biodegradability. 

SOLUTION: A chelating agent having little load to the environment is provided by obtaining 2,6- 
pyridinedicarboxylic acid synthesized by microorganisms and which is excellent in biodegradability. The 
2,6-pyridinedicarboxylic acid is obtained from an intermediate by modifying a lysine-biosynthetic pathway 
of a microorganism. As the microorganism, a strain capable of producing a large amount of lysine is 
preferably used e.g. it is preferable to use bacteria classified to Brevibacterium and Corynebacterium. 
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(57) 

n/c£#»f± c «ns 2 ,6-tr y s»5? a 

WCi: Wffl T\ 09*. tf 7 IsM >7 r 'J r> A (Breviba 
cterium)!!, •J')/* (Corynebacterium) 



1 

im&m i ] 7;i^/b \l u y ©^w m# 2 mm%u 

Tx&zct *mWi t ■? z> 2 , 6- if v i/y ifiifrX yUl; 
fcfi^©^ 

Iffi&m. 2 ] 7 If 'J v>' y # 2 , 6- *J 

y ts <fc tf / S (± 6- ^ ^;b-2- if y >* y # ;M5 y mx-$> 

z,ztzwmt-?z>mMmi^mm<D2, 6-ify^y 

zS±i)V#yM%rcli?<DM a 
[IS*3i3] A'jy, a-^h^;l/^;i/K 
fc<i:cJf2,3-:yt: H n 'J tfn'J y&frSgfcfftS i: 10 

fcf± 2 fc:t2«©2,6-tf U ^y^art/jpylfcSfcfci:*-© 

[ff*H4] A'JX 77->, a-^h^;^;l/^ 

fei^.s-^t Ka^trnu ywfr*>mfnz'pft< t 

y *Ji} y & $ li ©««, 

cn^S5] na?*jgj*r*n**«4<» fro, 2,6-br 
visyi?*fr$ym*m3itzmi3m?z>®i f SLVozm 

k -r 5 2 , 6- tr u s>y y $s fc 

[|S*^6] x->x'Jt:7 (Escherichi 

a) Ms yHf^^^T-U^ACBrevibacterium)!!, 3'J 
^.Ai'f 'J^A (Corynebacterium) B, ^ntrr^^ 
7 (Providencia) B*5 itf-fe^fv 7 (Serratia) Bfr 

&a«n*v^nfr-o©B£B^ c t 

£#$t k -r sit *e 5 {cibk^2 , 6- tr u ^ y s>*;i/# y 

®£7cte^©i£©ie££?£ 0 30 
GS#3t 7 ] >J y*y£fcfi U HI 

fl*®RU fro, 2, 6-\ZVi?Vi?1u\/&ym&M 

{*©ig*± jf $ {±SfS*»«Lh?ll^ 6 2 . 6- If U y i/ 

t 3 2 , 6- tf U *J y 5>* >HS \t^<r>mr>m&n 

So 

8 ] t K d s> if 3 y y % u 9 * % — tf (EC 

1.3.1.26) fr\ aa*fc{4««snfciR4ft*Jt 
gfr e> 4 s c k k -r 5 2 , 6- if y s? y s; a y % 

CH5tc«9] y'kfny^-h^y^— tf (dipicolina 
te synthase)^- K**a€^*#AUtfBfHHIM* 
£if*£-£SIg£:, *©S#©i8*±ii*3:;fcfci:,EJ&* 

siafr c k^#® k-r 52,6- if y 

[ff*JSlO] ®£$lfr\ xS/i'Jk7 (Escherichi 50 
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a) B> 7l/e;^fV ^A(Brevibacterium)B* n'J 
|/^f'J ■i'A (Corynebacterium) M> >'^y'7X(Baci 
llus)JB. /nEfVv'T (Providencia) -tr^^7 
(Serratia) M. ^— y'J^A (Penici Ilium) H, *3 
•ttf-y-'yAPV-r-bX (Saccharomyces) mfrZWHtl 

1 5 isss 7 p, 9 ^i* nfr i qcic Eic02 , 6- tf y V s 
[fSScJSi l] 2, 6-ify^y^*;i/3j?y»*feti 

^cd^^^c?^ is- h atfeot, **Mitt*« 9 8 °m 

CH*]S l 2 ] l *» 6 4 ©I vftifr l VEffio 

2, 6 - try ^y^^y^srca^-oig^cy+P 

[fi*a 1 3 ] 5~io ov^fn^ i mtmcD 
SBft&ffi-e^&na 2 , 6 - tf y ^y^*;i/#yn$fc 

Co 0 0 1] 

[«ifi©ii-r*S«^R] HHW^7^;b 
if y s?yS*^tt»i: LT#*fti/>«nfe4iM!ftt3&# 
■TS2,6-ify^y^A;l/^y^*fett^©^k ; f-©Sig 

[0002] 

C«*©Kffi] 2,6- try i?y*Jj])]s$ymi^ z,s-)Vf- 
vyfrzmm&c&^T'&tfLf'nzzttfmzftT^ 

lttfi«-BMb3SH|t LTfflV^73)£ (#FjI¥ 1 1 -3 2 2 7 

(#lfW 1 1 -3 4 3 4 8 3 SU943236 
Al), il^SfkS (EP253439B1) , 
<tS (Synthesis Commun. (1992) ,22,2691-6) 

isntv^s. l^l, c:ne.©^?iT*{i, sjs©isfk 
♦■WBiJWiOF-t^a to, Jl^T-fe 5 2 , 6-;i/^ ^ y ^ 
SJS^r^f*T-fe^6-^ ^;b-2-if y ^y*;l/*y»A^ 

js»*c«su ^ns^s n D n T'^^2,6-tf y ^v^a 
[0003] 2,6-try^y^*;i/#>iH4, ^affiitgij 

(#M¥ 6-2 1 4 3 6 5 ^^|g, *H#I^ 5 5 3 6 
6 2 5^fg) ^SHiK^J (#BB¥5 - 15 8 19 5 

scii^snn^o 2,6-tf y ^>^*;v#ym±, 
LT#sn?>2,6-;i/^> ; y^6-^9 L ;v-2-if y -y 

[ooo4] a$£»£ffli\fc2,6-tf y t Jyi?i3)\s$ym. 

■7X(Bacillus)Ji*ffl^fc^»iSC iSSUS^ffi (D E 



3 

2 3 0 0 0 5 6) **e*ffll,\fcMieE&ffi CfcWIfttSB 

3 3 3 4 0 2 1 *§&$g) *^^nTV>§*V BS^ffM 

[0 0 0 5] 

^(S14t®n/cSn n p^a*nT^-5o 2.6-1? y s^ys?* 
6>, £fifT% fro, 45M»tttc«nfe2,6-eu^>^3b 

[0006] -rafc-s, *mitt. ^mmmntci, 

[0 0 0 7] 

U c o Ltcw&^m^xm 20 
5>n/c2,6-tf u i/yz/*)\<x^mmmm\ s*t^ 

stows,, sfc, *^Ti#?>n-52,6-if'j> ; y> > 

r>*2,3-i/*t KD^tfnyy&ftifT'&D, cft5l±vvf 
[0 0 0 8] t&b^ifeiltt, HSWKT^+^tf 

y ^y^A;i/#yilt 3 c 

[0009] -rat>5, 

( 1 ) 7 y *JvoytsmMtf 2 sm%jmtt*s 
£££#^•3-32,6-^ y s^>s?*;l/sK 
&o 40 

2, 3-v>t: Kn^s/ifnyy^e.S^ns / >a<i: 

y A y •?■ ©ffi 0 

(3) BS?^fFM-r^i^*<, fro, 2,6-trus?y 

c i: i: 1 52 . 6-e y &y ymowmzm 

(4) 4Wtys;>sfci4ys;y^iKR^inifl*H 50 
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*U fro, -^y^ WyH%ttt51A 

**rr5«£ftr*#3tS-a:SIgi:, ^©Mft©lg*± 
if S fig j^SfSLhSf fr 6 2 , 6- 1! y ^ y 'Jis ym 

v i/yz?*)]sXy&cDmmfi& 

(5) *J\LYuW^)y&l'?Z&—& (EC1.3.1. 

26) t>\ >m, aasfett««snfei»4**«st«* 

e. 2 , 6- \l y y y ^ a;u# y @i& ms-r s igfr & 
a ^ c i: t -r § 2 , 6- m y ^ y -y a ym<Dmm 

(6) S^tfay^.— hS/y^— Hf (dipicolinate syn 
thase)£n- H-r*ite?**ALfe«fMfaift*«* 

SBSSife, 

(7) 2, 6- If y^y^A fettJE-©ifi* 

(8) ±E©2. 6-eys>y-y"*;i/#yB£fc&±*- 

(9) ±sa©*Bfc£teT*#6ttS2. 6-t?yy"y-y 
A;i># y$%-&ty* u- h Slo 

[0 0 10] *«5i)jEJn5tO?$5„ 

[001 1 ] 

[0012] #%Bj3tc*5^Tg«sti52,6-if yyy-y 
A;l/*y»*fel±*<Dfflii» HKWK7;V^i/tf y ^y 

®#WM^2aM%WTO ! E>©T*fe5o ^6tCff$L< 
ti, tWmi'O. 5fia%«T©fe©T-fe5o 

[0013] 7;i/+;Hfy i/ytit, Mx.^ 2,6-^^ 
^;Hf y v^y^6-y f-;W2-tf y v'yAMyi, 3,5- 
->*^^;vif y z/y. 5-^^-3-tf y 
2,5-^ ^;n? y 5-^ ^;l/-2-tf y ^yA;l/3}?> 
itaH^ifenSo ens, 7;i/^nfy^y«^ 

t! y v-'y^A;i/^y^tt±, usttA^T^+^try ^ 

[0014] 2.6-t:y^y5?A;i/*y»$fci±*oiaK: 
#*n57;i/^;i/tfy^yt±, hp LCftif^ffl^rfffi 

ffifc^M-rscfcj^-ptSo W*.tf» fi^yhh LIT S 
K-ge 1 ODS-8 0TM (*V-tt») , ifflgffii: b 
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to. i %vy&to. i %hu^)^7^y^wkt 
o. i %vz/mto. i %hV3-3-?v7s.y%:3&*5; 
-;i/^8 5 : i oKm^LTcmm^m^x. ^m^fi2 

5 4 n nu ffiM 1 m 1 /ftoy§kft~C%1fi?% ^tX\ 2, 
6-tf y i?V*Ji3fl/#yW$<T)'&m&Q. 0 5 %JU±07 

if U 5?>s?*;l/#y»*fcl4*©iii:t4. 2,6-tr y Vy 

^ti)^ym^mt^cr>^(on^T^x^mt^Mm 
*%*ja*s7;i/*;i/tf y ^>*^-*ftt^ «fe a 4t>o* 

[0 0 15] *^tt±»»ttO«l/^«*»*# 

&2 , 6-tr y ->* y&tifw >n$ fc« *©ffi*ffi«"r s „ 
•rs a«-eiBffift»»ii%Sffl-r 5 c t c «t ottsn 

[0016] T^-yftHoTS/ifc 

-i? t. k d V s if 3 y y Ha, 2 , 6- if y ^ y -y a 
ym<D*u-him*mm?zctt>%:<, sfecne 

n 5 a h it , gffi£2 , 6- if y y-Jii y 
T?ffi«sn52,6-try s>;&;i/#y»ic£$nf§57 30 

fflvrsi^-ra c t&rzzo Gwmtn plc 

WefcS U «»fiiq*#jSfcfcH P L C *ffl^T)£ 

7>Xn y«tB&4 H t «t -p T£Mf § c ti^ff 5„ 
[0017] #fgn80 2 , 6 -if y ^y^i/tfy&a 
7;V*;l/h!y y"y©^fS^/>&< s M'jy, 7 40 

[0 0 18] *SfflB<D2. 6-KU^yS?*;b*y»© 

[0019] *»WPffi«-r«2.6-if y ^y^l/tfy 
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T©«£ 5 

[0020] -oti, ai?*»rirr*s6»*«4ir^* 
T\ fro, 2,6-ify^yy*^y^a»^c^-r 

tollfflc ± oTtf e.ftS2.6-tf y ^y-y*;i/^y 

(011*. fcf, N N' --bn-N 

±»tf 02,6-try ->*y^^4-;«sm s*t2, 
6-tf y s?*;^y**ig«±»*fc»r sggtt 
*SS-TSciHfi:ioT#5iit^T-fr5 0 2.6- 
if y s>ys**;M5y»*$)*-f sggtfcti, ^SSaSL 

[0 0 2 1] JlilT, flS?%JE<fi , rSfll*OftV^1» 
fcLTtt, x->xVk7 (Escherichia) 7Hf/S 
^■f-'J t> A(Brevibacterium)Jg, n'J^f'JW 

(Corynebacterium) ~fxx\L^fy\/7 (Providenci 
a) *-=7i-7 (Serratia) M% Etf&tf ZtU t< 
IC. x->iiJH7 (Escherichia) 7l<}£WrV 
>>A(Brevibacterium)S, n'J^^^f'J 1 )^ (Coryne 
bacterium) JSA^Jff S Ll\ 

[0022] roiott«i4, ^wty^ysfcay 
s?>^ia»'fBK**H«L, *^o, 2,6-ify-yy^ 

a, y-*-^-i'7'os*i±ttfe#tffe©Tfe 

5c C9L/c?S4%a, 8ft*±K©J:5fc»»©«S 

MJ^So Ln?.3D--t y^ysrcay^y* 
^j583S*H#*^o*^^iSifi4: y ^y*fc{± y >*y 

%o y isyzmt y ^y^-&^*H^#tr«'>iaift 

y'y y s;y4-&^tf HftS^WtS^fsSS 
tt^tts c ttfxtz. *#£>nfc y -yy$fetty ->*y^ 

[0023] iiciT. SfeWtu^ysfctty^y^fig 
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wtis?z$— t? (eci.3.1.26) t\ m.mztiim 

[002 4] U ^>*fcti U 5»£-&j8**HK* 
£g#U fro2,6-tf u i?vPi3)V$.yWkm<k~$%m 

Ut7 (Escherichia) JS, ^Utf/^f 'J >7A(Brevib 
acterium)IL n 'J ^/^-^'J "7 A (Corynebacterium) 
JS, Ai/^T. (Bacillus)!, (Providen 
cia) -fe^T (Serratia) -Sni/U^A (Pen 
icillium) SI, If'yAnv-f'tX (Saccharomyces) H 10 

[0 0 2 5] 30g&, i/\LYui?^i)y&VW$ 
— tf (ECI.3.1.26) tf, «RSfe»W«*nfe1» 

SIX, PCR*fflV*fcgg©*A&HEJ:oTHflrrS 
ftb***— tf#3- F"f aafi^tt, fflt&lffimtc. 

I3tf SgSfifc^fc Kns^tray >g?i^£--tf 

^a-Ft^ae^tf, »fe(*DNAt:fi*iisnfce 30 

If (ECl.3.1.26) tf, Xa, ^gScfcfiSSH 

^^-^LTli , 09*JfpUC 1 8, pHSG39 
8&£tfW?>n, *ofl!k fiflBBSttoT^XSK, 
U7'J 3 y^XS^fcS^ D N A ft if fcfflV^ £ C 
T-^^o 5>fc Ko^lfnyyiu^*- tf&3-Ff 
&a£?tf , SfeftDN A fcffl#&$ftfc»JJi*.{*£S 

5: , $X L 5> t H n tf n y y & ? * — If £ 3 - 

^^SctfcioT, fcFn^t^yv&lx:?** 
— tf (ECl.3.1.26) tf, gg£fcti«*Sttfc« 

[0 0 2 6] ^fcKns?ifay>»V^*-H? (EC1. 
3.1.26) tf, Xa, SS*;fc{ifi^Snfc|R£1tJi:LT 50 
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t±, ftfc$yffil±ftl^ X5/x»Jfc7 (Escherichia) 
B, 7*Ul£;^xy 7A(Brevibacterium)Jjf, 
^xU9A (Corynebacterium) B, ^S^XQacillu 
s)JB> 7ntfx>>'7 (Providencia) «, -fe^7 (S 
erratia) R, "\X5/y?A (Penicillium) JS, 
DV-f-bX (Saccharomyces) MlzMt ZftL&fa® ? % 

[00 2 7] 40|li, ^lfay^-h->y^— tf (di 
picolinate synthase) ^ 3— F^§afzrP ; £#AL.fcfl£ 
&\ZuV%.— hi/Z'9~ tf (dipicoli 
natesynthase)^- KtSlfifii, jli£<£>a£?l 

y^.— hi^y^— If (dipicolinate synthase) £ 3— K 

* 5— fflBBEC CttT P C R H&T) Z'noctlzX 

—If (dipicolinate synthase) F'f'&afzrxHi, 

3ifirKffl^en5Sss^^^-caueLfc», 2,6-try 

±t"5o i/bfny^.— hi/y^—- tf (dipicolinate syn 
thase)*3-F-r5ae?©y^y*-A^B25>J<fc l 9± 

*e^*#*«fi*<WM-4c fc-e, 2,6-e y s;>s?* 

[0 0 2 8] S^trny*— hi/y^f— tf (dipicolinate 
synthase)^n- F-TSa&f *#AtfcJBK^Sfri: 
LTfi, x-> x yt7 (Escherichia) JS, 7Pt:/^^ 
7'J ^AtBrevibacterium)^, ^'JWfUW (Co 
rynebacterium) / < v> / '77.(Bacillus)S, 7ntT7 
y->7 (Providencia) -t:v^7 (Serratia) 
^-yy^A (Penicillium) M. *»V*OV4 , -b7 (S 
accharomyces) 1 lc JS1" 5 JS4%« 3 ?> V tltf — 

[0 0 2 9] ±IB4 0©tt4ijltf^ , reH*fi»^t>-& 

?^ffM-rsie^tfft<, tfo, 2, 

y 5?>sfci4 y s;y±-&ri»*iHfl*E*L, tfo, 
2 , 6 - if y s^>s^* ftfr **/i**rr * 
s;t Kn->*tfn'j >ity ^— tf^^a. 

» ic s; if a y h > tf * a- f-t s ae?£ ^ 

ALfe»±*S:iftt, j:»3»$L<2, 6-tfyi>'yS>' 
[0 0 3 0] *58WTfflv^*«41li*iWIS*4Sffili: 



(6) 

9 

b-X, j£f^h-X, 7^* b-X-^/o-SA^itf 
*Hin*4WBft4 HOWttK*. 7>^x7#X, 7> 

ytfW* y& Hfci&birr 4 <: fctf M£ Li\ ^c«t 

[0 0 3 1] igSti, S»*fe»iiSti»#?KJ:-3TJi# 20 
ff^ffT* 1 6frP> 1 2 0W5«)«U\ i§* 
«DP^ p Hfi 4 ~ 8 igSifiJtU: 2 0tfrf,4 5 TEfrJ 

SWi7;I/*yteftR, Mfc7>*-7*xftH*ffiffl 
[0 0 3 2] ±IH©<t5K:iiiiS*fc«41»*, 
f£cptC!l?I£i*3 d fcT'2,6-tf »J 

sefc^J: < 2.6- if u s?ys?*;i/#>»*a^**s 

[0 0 3 3] *»!B©«4«W)««±?t*fcttS«±it 
[0 0 3 4] -f^ySaJMWifflffla^KioT 40 

m^ntc 2 , 6 - try s^5*a;i>3p>B*^rr5ig« 
EiMK:^:i;rc»o7;i'*y*»in , rsci:T» 2, 6 
-if y i?j/i;*wyi©jfii£f5c fca*T?£3o 

[0 0 3 5] *»W©2, 6-Hyy^A;^ylS 

tf y yftifcii*-©**^* c £T\ £ 
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mms^-msms 15^-4 9S^m3 9 2 

[0 0 3 6] ft£tl^2,6-£U£>y3>;&A'2K>B$fett 

[0037] Mais, wmxmtmfzim • aia • ft 

felgT*, ««©fflflFf>ft«>.i^ fefc-eKibDBW 
«^7l3tfC}3^-n±, SSI 

[0038] *fgs>i©2,6-if y ^y^^yKSfefi 

M&*£LT, 7^D-X S fWb^X -fe;l/D-X 

5/y*-7;K 7;i^-?\ ■fe'^-^^h, *>*y^h^ 

[0 0 3 9] cn?., ffl*K2.6-li US^^A/l/*^ 

fPLT figas-a- * *r t. «t v fift 1 2 , 6- if y v y v 

[0 0 4 0] LH»i> RMUgCSaiC^SIS 

^ a- y ts. z<D$mv it , z:*«±o * 5 A^M^jtE^j 

[00 4 1] ^9 LTff&ftfc2,6-£'J5?>'5?*;l>#:/ 
[0 0 4 2] 

[0 0 4 3] ftfitffl 1 (i^n Fn^if nu yfM,?* 



(7) 

11 

t? (EC1.3.1.26) fffc«Lfc«£1fc<0ft«) 
AHf^xU^A 7^h77-^^A (Brevibact 
erium lactofermentum) (Di/MVuzy^nV yf&U-7-7 

*-*©ae?^y (##asu) 5'-gc 

TTCTAGACTGGTGGGCGTTTGAAAA 
ACT-3' (E#I#*§: 1) t5'-GCTAAGCTTC 
ACGCTATCAACTCCACGCTCAAT-3* 

GE*U#*f : 2) <D2«gf<DA^v-££j£LfCo ± 
E#/7^Y-^2 0pmo 1, ZOmMh'JXllI 
?Br$ (pH8.0) , 1.5mM MgCh . 2 5mM 10 

KC1, 100/ig/ml -tfv^y, 5 0/iM^-dN 
TP, 4^ffiE x T a q DNA*'J^7- tf 

(1*) aso t%;z>£?ic&um*buz.. mioo^i 

t Lfco Brevibacterium lactofermentum ATCC13869© 
MPPtt^MRf&SKlaAltML D N A <D^14i&fr£ 9 4 

t:. i^ 7v-rv-<D7--yyy*fl : *5 5t:, 2 

P e r k i n-E 1 me r C e t u s #<D D N A+r- 

* 1 %73tfD-X^;1/K:TV$Kacnu i&8 9 0 b p£D 20 

A«fr*«ffi (ASS 2) KftoTlWLfe. 

[0 0 4 4] uODNAifr*, SJEBKSXb a I <fc 
tfH i n dlllTffllBH&ffilU pUC 1 8 (SJBaft 

OHO SO ©Xbal-Hi n dlllSUffi^fitffifCfle^ 
JfAU fiM^5h*pDAP15ffto 

[00 4 5] ^D7A7xm-)l/7W;H7 
^7i7- tf£>jH£?ffi?iJ (ASS 3) 5*- 
ACGGTCGACTCGCAGAATAAATAAA 
TCCTGGTG-3' (EW*^ : 3) il5' - A T G A G 30 
GCCTGAGAGGCGGTTTGCGTATTGG 
A -3* (EW##: 4) ©2if»g©A7^V-£-&j$L 

fco 

[0 0 4 6] AvX5FpHSG3 9 8 (SJBifi Oft) 
©j§?fr&0. 5 m 1 <DS.?U&\j>?-z.--7lC2 fi 1 
^O®^ S/7^V-^2 0pmol, 2 0mMhU 
XffilMMfiS (pH8. 0), 1.5mMMgCli, 
2 5mM KC1, 100/i g/m 1 -tf^>\ 5 0 /i 
M&dNTP, 4#fiE ExTaqDNA#'J^7-- tf 

(SSJS (ft) ID fcfc*J:5fc«HaifciniU £Si 40 
OO/il^Lft. DNA<Z>£tyfe#*9 4t, 1 $h 7 
7YV-(D7--'JV^ft^5 5U 2#\ A^-fV 
7 2 t, 3 7? Perkin- 

Elmer C e t u stODNAf-vM'f 
*fflV\ 3 OlM^l/gJSS-efco clft£l%7:tfD- 

h7>A7i7- lfMe?*#Cf^9 70bpODNA 
Kfr*, «S (ASS 2) ttEoTlWILfe. #5ftfcD 
NAK^ Sal ItS t u I T«iiiiLft© 

*>. \%7iSu-7,^Mzxmmmu dnaktM-c so 
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AT/S a 1 I ,S t u I£t#fco ±IBpDAP 1 

* S a 1 I tS t u I TMWHB*jfiaLfcO , 6, 1 %7 

Kbp©DNA»rM-pDAP/Sa 1 I , S tul ^rt# 
fc„ D A N$fft"C AT/S a 1 I , S t u I iDNAifr 
pDAP/Sal I.StuI *g£U tatfot7 

01/7X5 Hp DP- CAT l£f#fc 0 
[0 0 4 7] Xl/^ FD|-b->a yg^ffl^T, A 
7X5HpDP-CAT l**Sifl3»)tBrevibacteri 
um lactofermentum ATCC13869 £3»AU BM^MH-^ 

[0048] n&ftfcjBJMssw* i o«*a!tf, & 1 ic 

lOOmg/lOL- 

u *jy*tQ%.fc u ^ysipa^sFfiSttfc^ u 30 
scfc#«gT?*fc„ »6nfc»»aw**6 1 oft* 

llf, Brevibacterium lactofermentum TR-DAP 1 
fr5TR-DAP 1 OttitZLfco 
[0 0 4 9] tfc, il/^hD#-l/-'>3>ME^ 
T, 7^7, ^FpDP-CATl SrSfffi if&tHCCoryne 
bacterium glutamicum ATCC13032 tCjfAU BVMiM 

•Tll^SSflfifc 1 0 Omg/ 1 OL-'J -^y^ta^feU 
5>:4^«4»¥*^fc*i|JU 3 0tT3 B^*L 

fee ^e>nfc^Ste^^e. l 0ft£gtf-\ Corynebact 
erium glutamicumT R-D A P 1 5 T R-D API Oi: 

[0 0 5 0] 
[«1] 

* i 





2 0 


«/l 




1 0 


z/\ 


KH,PO, 


1 0 


8/1 


MgSO<* 7 H.O 


0. 4 


*/ 1 


F e S 0- ■ 7H,0 


1 0 


me/ l 


MnSOi - 4H*0 


a 


me/ J 




1 0 0 


*«/ I 




3 00 


*«/ I 




2 0 


«/ i 


( N aOHT» 


PH7. 0IC**J> 



[00 5 1] H5SWJ2 (2,6-tf U S^S^l/JpVK© 
1 ) 

Brevibacterium lactofermentum ATCC13869 (3^f) t 



(8) 
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HSS$J 1 Tlf^ftfcBrevibacterium lactofermentumT * [0 0 5 2] 
R-DAPIA^TR-DAPIO^ 3 m 1 3 >ig [$2] 

jft cia^iKWiu 3o°c-^-ift 

JSffifaiiLfco |W|liilfc: x Corynebacterium glutam 

icum ATCC13032 t Corynebacterium glutamicum 

TR-D AP lfrS 1 0*. 3ml^3>gl C=^y 

2) 3 0mlfcM, 30 , C"P3BIBlHl(EfiMSaib 10 

fco »6nfc«««fr6, ifiiL^JB (4t 6,ooo 

rpm) tioTfftSKSU ±» *<D2,6-tf U ^> 

^*;b#y»*HPLC"P»4ffLfcJg**^3fc^L/ _____ 

k u ^^^*;i/#yitt*wshftfroftft mmm 1 [0053] 
T#e>nfcjgse^oJgs±}fT^T^t3i>r, 2,6- [g3] 
try ^y^*;i/*y*EWftmstifeo * 



£2 2, 6-_liv>>v?;&A#>fc»iS* 



KHiPO- 
Mg SO, • 7 H.O 
F e S O4 - 7 H2O 
Mn SO. ■ 4H.O 

CaCO, 

(N aOHT. 



1 0 0 




4 0 


z/\ 


1 . 0 


*/ I 


0. 4 


e/l 


1 0 


ins/ I 


8 


mg/ I 


2 0 0 


ub/ I 


3 0 0 


M«/ I 


5 


g/l 


4 0 


%/\ 



pH7. 0JC**]) 







2,6-tfyi/ 


Bre viba cterium 
lactofermentum 


ATCC13869 




0.0 


TR-DAPl 




as 


TR-DAP2 


3.1 


TR-DAP3 


Z6 I 


TR-DAP4 


3-1 I 


TR-D APS 


2.8 { 


TR-DAP6 


as 


TR-DAP7 


3.2 [ 


TR-DAP8 


Z7 


TR-DAP9 


2.3 


TR-D AP 10 


2.9 


Corynebacterium 

glutamicum 


ATCC13032 


ttmm 


0.0 


TR-DAP1 




2.8 


TR-DAP2 


2.1 


TR-DAP3 


2.9 


TR-DAP4 


3.0 | 


TR-DAP5 


2.2 i 


TR-OAP6 


2.5 I 


TR-DAP7 


2.9 


TR-DAP8 


3.1 ! 


TR-DAP9 


2.4 1 


TR-DAPl 0 


2.7 



[0 0 5 4] HM!I3 (2,6-tf U *Jy*?j3)\,i&yWD 

mm 

5 0mlO^3>^ (-7X^1) 5:5 0 0ml§ 
X-l/>7/T+-7773{i:A!fU 1 2 0U 2 0#Rfl 40 

2-&;fcBrevibacterium lactofermentumT R-D A P 1 CD 
laSMfcWBU 3 0°CT— 8ft[HieiB3HS«tfco 

6-ifU ->*>^*;i/#y^4Sig±S l l itffikkfi 2 l § 

0 0 r pnu ig*i&g3 pH7.0©t 

81(410, 6,00 0 rpm) tCioTlft^iiL, 
ig*±?f 9 5 0ml %'f#fc 0 50 



[0 0 5 5] Jg*±?f 9 0 0m 1 £\ 5 00ml*ft 

y^mm^^^^y s k - 1 b (HSftW *7c 

m 1 1 6 01C-e«EaMILfe©-S 4 "CTHflTLfco 
[0056] s/c, ^>f^*ys K-l B<DjRiI')B 

^fcjJfeitaoS^S 1 1*. N a 0HT*ifft Lfc©S. 
CD2,6-fc!U S^>S?*;U*yift h 'J 1 . 1 g*m 
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[0057] cne., z,6-\zvi/yi/*i>i#yik&&m 
T> HPLCf^bfci:ii5, 2,6-;l/f-^y^6-^f- 

15^-4 9S^m3 9 2^) J tcfiEoT, 4^14^ 
ofcc Sfc, t#S.nfc2,6-lf'J^>v ! *^>MfcJ:t>* 

^©7FU*Aig^ Tktc^i, £i«j75/sfea-«T 

ft (B*«^S> JLC 2 0 0A) fML/'^u^ 

^'jytf, ^n^'no.2%, o.3%^$n 

n'J^^f^A 301>^~;*jA (Corynebacterium 
glutamicum) <D V #V— A R NA^3- Ft" SjHS^K 
?U (##£S* 4 ) Zp^lztV * F5" - GTG 20 
CTTAACACATGCAAGTCG -3' (g^iJS^t : 5) , 5' - CTTC 
GTCCAATCGCCGATCCC -3' : 6) ££$LfCo 

Corynebacterium glutamicum ATCC13032l*/b , >6^'?£K^ 
^m&lsrc7/]±MK(Dmw%:i%^mmtLT0. 2 m 

0 pmo K 2 0mMh'jXMI«I (p 
H8. 0), 2. 5mM KCK 1 0 0 ft g/m 1-tf 
50/iM^dNTP, 2#ffi LATaqDN 
AtfU^—B (SJfifiSD ta«J:5K:#S@SI*liD 
?L Lfc 0 D N A SQlEtt^feff^ 9 4 30 

U 3 0#, ^7>Tv-©7--U>^ft*-5 5U 
3 0#, D N A ?7-r7-©#MRj£&fr£ 7 2t, 3 
^OMfffB i o R a dtO^-v;W^^7-^ffl 
v\ 3 0W (#U * 7— IflBHEJS : 

PCRStMf) 0 W, *HfltffiUc43tJSPCR 
j£{i#fc»r64^K<K sMfeffKTff^fco COPCR 

U 16S-rRNA4^Cffil. 6kbcDDNA»ffr 

-pT7bl ue (NovagenSS) ©EcoRV 40 

o fc =? << ?- is a yRfo\z i d if a u f# 6 tife 7y x 

5K*pT7-16SCG Lft 0 

[0 0 5 8] ^Hf^^fU^A 7^h77-^>^ 
A (Brevibacterium lactofermentum) A T C C 1 3 8 
6 9ttOd a p B3a£?»9DN AE5U (##£« 

1) *U=f5t^U*f-K5' - CAGAGGTTGTAGG 

CGTTGAG -3' (IE?iJ#^ : 7) , 5' - TATGCTCCTTCATTT 
TCGTG -3' (EJU##: 8) *£j£Lfc„ Brevibacteri 
um lactofermentum A T C C 1 3 8 6 g^frSPHILfc 50 
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M#9 : 7) , Omm*§ : 8) *^7-f V— by h t 
LTfflV^c P C RffiK ioT#6tlfcS«l«r 1 %7#n 

-xy;i/*sta®L, d a p Bm&^±ffi.m®z^ts 

0. 3kb©DNABT^mt^^l@SLfe 0 COBf 
Jvfc, ^7X5 F^^^-pT 7 b 1 ue<0E c oRV 
gfl<5£>3' -5WfcTJtat*Htta*nfelBI«fc:, «ffifcfi£ 

5K*pT7-d apBUStlMLft. It 
(Bacillus subtilis) A T C C 6 0 5 1 #£>^ 
Ifnuy^i/y^— b<W7a--y h A (dp a A) , 
SWar-ybB (dpaB) FTSiHsfD 
DNAE5U (#;?£«£ 5) t'Ji^i'l/tf 
F5' - GGAGCATAATGTTAACCGGATTGAAAATT -3' GEWS 
^: 9) , 5' - CGCGGATCCAAAACTCCTTCCGCCAATCA -3* 
(ffi£iJ#^: 1 0) *^jjLft. Bacillus subtilisA 
TCC 60 5 l«fr£lSgL/c-7VADNA$:t§fsSfS 
k U * U =f ? * F (E5>J#^ : 9 K 

10) by F£LTfflWcPCR?£fc 

«fcoT#5nfci£tt* 1 %7fn-xy;nm»L, 

dpaA, Rtf d p a Bjtfc?£^tr 1 . 6kbODN 

^^pT7blueOEcoR V3lffi<03' -3fc4Sfcl 

>aiSfc«fcDJfAU f^tifc^7X5K5pT7-d 
p a A B t^Lfco 

[0 0 5 9] pT7-dap.BUS*JSIffi»S!i:U * 
|J =r? * u*^ K (ffi?ij#^ : 7 K (K?iJ#^ : 8 ) 
fcT^v-- by b LfcP C R&tci^Tff Snfc^ 
ty%mya* 1 %75ffn— xy;MBS»ilL, d a p Bit 
e^±?5SM«^^€? 0. 3 k b<D D N A Kft 
Sfc pT 7-d p a ABttMMfH&U 

* -J 3"? f F 0EW#^ : 9 ) , (K^iJS^ : 
10) by FfctfcPCRjStioTtfe. 
n^it«*l %7^rn-xy;MtaaillU dpaA, 
atfdpaBlfs^StOl. 6 k b(DDNAm)t^m 

ffiKffii^asbfco ^^Ti#?»nfco. 3kb»fM-, 

1. 6kbBffr*S-&Lfct©*»B»Si:U *U:J 
5«^U*^F (iB?>J#^ : 7) , (SE?iJ#^ : l 0) * 
y^Yv— by F^LfcPCRSfCcfcoT^ftfcMzi 

* 1 %7^n-X7;l/«aa»LT, dap Bjt£^± 
JjlEfil«i: d p a A, Md p a BjIfrftfgeSftfc 
1. 9kb©DNA»ffr*«ffit8et^SELfeo CO^T 
fr^, 7yX= F^^^-p T 7 b 1 u eOE c o R V 

ofc^-ry—>3>SJ£H:±»)J¥AU #e»nfc7yX 
5K*pT7-dapBUS-dpaABi:f&«Lfco 
[0 06 0] P T7-16 S CG^tiitg^SJilL. 
ri'? ^ F5' - GAATTCGTGCTTAACACATGCAAGTCG - 
3' m$m j % : 1 1 ) , 5* - CAACTCTGCAGTCTCCCCTACA 
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GCACTC-3' : 1 2) £7^V— fe>y h £ L 

fcP C Rj££ ioTff&nfcStl^ 1 %7A"n-xy;l^ 
*&8c»U 1 6 S - r R N A jtfi?5' $B«©-ai5# 
%-&tr.O. 6 k b©DNA(fifr*1!fi£fcft^SgL;fco 
pT 7-d a p BUS-d p a A B titaHS! £ 
U KGGAGACTGCAGAGGTTCTAGGCCTTGAG 
(ffi^iJS^ : 1 3 ) , CGCGGATCCAAAACTCCTTCCGCCAATCA 
(BEW§: 1 4) S^v-fcLftPCRStJ:? 
T*§5tt;fci£ft* 1 %T^n-xy;m^i&L, d a 
p B itfi?±^J|? tdpaA, RtfdpaB 10 
SMSStlfcl. 9kb©DNAf^ta^IIL 
fco CCfi#P.nfcO. 6kb*r#\ 1. 9 k b StM"^ 

?ll#-s§: 11), GEBI*^: 1 4) 
7c P C Rj4(c<J;oTf#e»nfcStl^ 1 %7**a-XW 
IKU&filLT, 1 6 S - r R N A jteyo-Stfh d a 
p Bafi?±itfi|«i: d p a A, Rtfd p a Bitfe?3y 
SSgStifc 2. 5 k b£>DN A ffifcft^iSSE L 
fc 0 £<DfrJt£, /7^F^-pT7blueC 
E c o R VgPtt^3* -^fc TSKtffifinSnfeHMl 20 

t, «j£tfi£ofcv-i'y-'>3>sjs^<toffAU m 

Sn^^XS F«pT 7- 1 6 S-d p a ABfctfcg 

[00 6 1] *-tV^5/J/jBffiifi?©DNAE?>J (# 
##S* 6 ) V 9 F5' - CGCGGATCC 

CTTGTTGTAGGTGGAC -3' (IE£iJ#^ : 1 5) , 5' - ACGC 
TGACTTGACGGGACGGCTGGTGGT -3' (IB?iJ#^f : 16) ^ 
^f&Lfco 77X= HpHS G 2 9 8£igMNF3!£U 
t'JJ?* U*=? K (E5»J## : 15), (EJU## : 

1 6) ^Tv-Cv— fey hfcbfcPCRi£K:<fc!>f§&n 30 
fcgft* 1 %7#n— *y;Wi3l8cl&U *tv^->y 
ifffiHg^^t? 1 . 1 k bODNA mftZftmcft^ 
SISLfco P T7-1 6 S CG&WNMmtU 

* U rf 3* £ Ix^-f - H5' - GCATTTCACCGCTACACCAGCCGTCCC 
G -3' (BH?iJ#^ : 1 7 ) „ 5' - CGCAAGCTTCTTCGTCCAA 
TCGCCGATCCC -3' (1E?U#^I : 1 8) fcT^-fV— fey 

JfU—XVfrWiSMWlL. 1 6 S - r R N A»£?©— 
8B#&£ttl kbODNAKfrfcl&ffifcft^fiSLfco 
c c Tii^nfc 1 . 1 k b Ktf\ l k b »ftt«£-Lfc 40 
tO%JfS»StU *U=f?^l'^H (BE^iJff^: 
15), (B3?iJ#^ : 1 8) fcTvl'v— by hhLfc 

p c Rate j: oth enfeam* 1 %7**d-x^h 

§U*»)LT, 1 6 S - r R N Aiie?3' 

jUSSnfc 1 . 1 k b CD D N A Brtf-**i£lCfl£^iHI 
L/io COBffr*, 77X5K^^-pT7blue 
c o R VgHft©3' -*«£TffiSfftfto£ftfclHIR 

t, «aii:aeoft7-fy-i'3 >gjsc± djsau & 

SnfcT^XS K£pT 7 -Km- 1 6S£#£Lft 0 
[006 2] pT7-l 6 S-d p a A B£E c o R 50 
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1 , M'BamHI -fffllfbLfeSfc* 1 %7^P-Xf 
/MctMSSHftU 1 6 S- r RNAj»S?©5' MM 
O-fl&K dap Blfi?±MMiSs Ktf d p a A, d 
p a Bji{5?£^t?2. 5 k bODNABTfr^lSSL 
fco £fc, p T 7-Km- 1 6 S£B amH I, &t>~H 
i n d I I I TJIHbLfcgWfe 1 %7#a-x7;WCT 

•asa&u ^^v^i/yifttae?, Mies-r 

R N A jtfi?03' ««<0-aS4J-%^€y 2 . lkb^D 

NA^n-^iiSLfco ccrmt>nrc2. 5kb, 2. 

1 kbDNA»[fr^ ^&E coRK RtfH i n d I 
I IT-mfkLT*3V^c77X5K^^^-pUC 1 9© 
EcoRI/HindHI ROHti^ ^Stftofc^-Y 

7X^b*£pUC-16S-dapAB £$t% Lfc 
[0 0 6 3] xl/^Fn^Wi/ 3 ^»T, 7v 
X5FpUC-l 6S-dap A B^SiffcOKBrev 
ibacterium lactofermentum ATCC13869^3SALfci: C 

mznrcBmmmwfrz 1 o*&&8£u 
fcflev^tts*©yyADNA»}K*iB»Lfc 0 <i©y 

/ADNA^»itLT, *UJ5»*U*f-F (E5>JS 
f:il), (K?iJ#^ : 1 4) *^-Tv— fey F- L 

rep c Ra^tfv\ ft^nfcs^ i %7#n— xy;i/ 

2. 5 k b ©^-©/^ FtffilSnft. ^ tfr 
P., 1 6 S - r R N AS£?ffi£, *J\L n U * 
— feilfe? (d p a A, MdpaB) tfffA^ntV 
5CfctfStgT*fc„ Ctl5JBJtt&W*fc, Brevibacte 
rium lactofermentum TR-DPA lfr^TR-DP 
A 1 0 tfa&Lfco 

[0 0 6 4] ffc, I^FD^l/-> 3 ^ffl^ 
T, ^7X5KpUC-16S-dapAB*fj£Hfe 
O^Corynebacterium glutamicum ATCC13032t^AL/t 

firffiKflev^tt**©y//»DNA»«[*iasLfc 0 c 

oyyADNASHIfcLT, *VdZ9l'*f-\ f (IE 
?|J#^: 11), (!E?iJ#^: 1 4) S^-fy-fey 
h i: LTfflV^fc P C Rj£*fjV\ #enfcMft* 1 %7 

Q£4ftfr6 2 . 5 k b 0#-0^> HAHRK^n^. C 
OC4:3b>6, 1 6 S- r RNAJtepJSk:, ^trn'J> 
WLi/V#—VM.Gfr (d p a A, St>"d p a B) im\ 

ztix^zztimwx-tto cn5*fttaw**» c 0 

rynebacterium glutamicum TR-DPA li^TR- 
DPA 1 OfclfrSLfco 
[0 0 6 5] MtC HMJ 1 TSStlfcU 
Brevibacterium lactofermentum T R — D A P 1, RtfC 
orynebacterium glutamicum TR-DAP It, 7#}£ 



19 

pUC- 1 6 S-d a pAB&mXLTco Z<D%£m. % 

SLfc 0 d©y/ADNA^§yi:LT, *U:J?^ 
*^H (E?U#^ : 1 1) (E5!l#*§ : 1 4) 5^7^ 
v— fey hfcLTffll/\fcPC Rffi?rffl\ f#6n/fc^t/ 

^ i %7j}n-x7}UcTm.n.foW]Lrctc?>^ -r^r 

1 6 S - r R N AM&^m U ^KS/f^—tf 
(dpaA, Rtf d p a B) jWSASftTVSCl 
t^St^tfcc CftSJBJHESM**, ^ft-fftBrevib 
acterium lactofermentum TR-DDP 1 frC> TR- 
DDP 1 0, StfCorynebacterium glutamicumT R — D 
DP 1 ^P. TR-DDP 1 Ot^Ltzo 

(2,6-£y$>y^#;b#yK<D££*©2) Brevibacte 
rium lactofermentum ATCC13869 (MW t^MMAl: 
t#P>ft?cBrevibacterium lactofermentum T R - D P 
A lfr?>TR-DPA 1 0, RtfBrevibacterium lacto 
fermentum TR-DDP 1A^TR-DDP 1 0^3 
m 1 7J3yt£i& C-vXJW IC 1 &<kMttUMU 



3 0°C~c"'— W^lthfco Corynebacterium glutam 

icum ATCC13032 (MW) t^MWl 4 -c~i#?>ft/cCoryn* 

04 2,6-eUi?>i;*JU7K>»^jSJgtti2 
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* ebacterium glutamicum TR-DPA l^^TR-D 
PA 1 0, Z&tfCorynebacterium glutamicum TR — D 
DPlfr?>TR-DDP10£:3ml f^3y^ (- 

•yx^rs) tia#5*fiiMu 3 o^c-c-— mmrnh 
fee ^n^nftsn/cigas^s soomi §x;i/u y 

v-r -f- 7 7 x n fp«2 , 6- M V y' y ; yit yM£Mt§ 

m (2) (84) 3 0mltipx., 3 0^-^3 0 HlslK 
Jgfc3«*Lfe 0 »6ftfci«MEfr6» Sfofl* (4 
U &Lvbn&£ : 6000g) Ciot, 
10 U ±?#4^2,6-£ys;>S/#;l/#y^£HPLCT-# 

©ig*rS±?f ft* h It. 2 , 6- tf U ^'yv'A jl/sR Vtttttttfl 
fc H^Tif 6 ft fc®Rls8M*©JS*± 
iS-r^rtfev^T, 2,6-tf'J s^y^*;l/#>»3WWas 

ftfc, Sfc, 1-^T©^Kf£g|*ig«±?f{c#SftS7 

hp if ay ym^9'?^- j m.^-^m\ J x 

v^v^gfflgglttfcJtRLT* 5>fc Hp t!n 'J 
* * ft fcJEHte«tt©##ig*±iSf 

20 «ft2,6-ey ^iffirefttoSfts 

[0 0 6 6] 
[*4] 





1 OO 


e/i 




40 




KHzPOa 


1. O 


b/I 


M e S04-7H20 


O. 4 


s/l 


FeS04-4H20 


10 


mg/l 


MnSO4-4H20 


8 


mg/l 




100 


mg/l 




200 


tfg/1 




300 


tfg/l 




25 


g/l 




5 


g/l 


CaC03 


40 


g/l 



(NaOHT*« pH7. OjC^fij) 



[006 7] 



40 [85] 



(12) 

21 



. #12002-37 1063 
22 



Stt* 






Brevibacterium 
tactofemnentum 


ATCC13869 


tfcfztfi 


0.0 


TR-DPA1 




3.2 


TR-DPA2 


3.5 


TR-DPA3 


2.6 


TR-DPA4 


3.2 


TR-DPA5 


3.5 


TR-DPA6 


2.9 


TR-DPA7 


2.5 


TR-DPA8 


2.8 


TR-DPA9 


2.9 


TR-DPA10 




Brevibactarrum 
lactofermontum 


TR-DDP1 




7.3 


TR-DDP2 


8.9 


TR-DDP3 


10.0 


TR-DDP4 


9.5 


TR-DDP5 


7.6 


TR-DDP6 


8.4 3 


TR-DDP7 


6.3 


TR-DDP8 


7.3 


TR-DDP9 


6.5 


TR-DDP10 


8.1 



[0 0 6 8] 



* [S6] 







2.6-tf';v 

(g/L) 


Corynebacterium 

glutamicum 


ATCC13032 




i 0.0 


TR-DPA1 




2.6 


TR-DPA2 


2.2 


TR-DPA3 


2.5 


TR-DPA4 


2.7 


TR-DPA5 


2.8 


TR-DPA6 


2.9 i 


TR-DPA7 


3.0 


TR-DPA8 


3.0 


TR-DPA9 


2.7 


TR-DPA10 


2.8 ! 


CorynebacteriLim 

glutamicum 


TR-DDP1 




7.2 


TR-DDP2 


7.8 


TR-DDP3 


6.4 


TR-DDP4 


8.5 


TR-DDP5 


8.3 


TR-DDP6 


7.7 


TR-DDP7 


6.1 j 


TR-DDP8 I 


6.6 


TR-DDP9 


7.1 


TR-DDP10 


7.9 



[0 0 6 9] 

1. Pisabarro,A. et. al J. Bacteriol. 175: 2743- 
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7) 

[0 0 7 0] 

DEWS] 

SEQUENCE LISTING 

<110> KUfcS^tt (Toray Industory Inc.) 
<120> 2, 6-lfU^>^*;l/#>ilSfcf±*©ffi, 

<130> 5 1 E 1 6 4 9 1 

<160> 18 

<210> 1 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<400> 1 

gcttctagac tggtgggcgt ttgaaaaact 30 

<210> 2 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<400> 2 

gctaagcttc acgctatcaa ctccacgctc aat 33 

<210> 3 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<400> 3 

acggtcgact cgcagaataa ataaatcctg gtg 33 

<210> 4 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<400> 4 

atgaggcctg agaggcggt ttgcgtattg ga 32 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<400> 5 

gtgcttaaca catgcaagtc g 21 

<210> 6 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<400> 6 

cttcgtccaa tcgccgatcc c 21 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<400> 7 



(13) #BB 2 0 0 2 - 3 7 1 0 6 3 

24 

cagaggttgt aggcgttgag 20 
<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

tatgctcctt cattttcgtg 20 
<210> 9 
<211> 29 
10 <212> DNA 

<213> Artificial Sequence 
<400> 9 

ggagcataat gttaaccgga ttgaaaatt 29 
<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

cgcggatcca aaactccttc cgccaatca 29 
20 <210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

gaattcgtgc ttaacacatg caagtcg 29 
<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
30 <400> 12 

caactctgca gtctccccta cagcactc 28 
<210> 13 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

ggagactgca gaggttgtag gcgttgag 
<210> 14 
<211> 29 
40 <212> DNA 

<213> Artificial Sequence 
<400> 14 

cgcggatcca aaactccttc cgccaatca 
<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

cgcggatccc ttgttgtagg tggac 25 
50 <210> 16 



25 

<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

acgctgactt gacgggacgg ctggtggt 28 
<210> 17 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



(14) #12 0 0 2- 

26 

*<400> 17 
gcatttcacc gctacaccag ccgtcccg 28 
<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

cgcaagcttc ttcgtccaat cgccgatccc 30 



3 7 10 6 3 



(5Dint.ci. 7 mmm 



C 1 


2 R 


1 : 185) 


(C 1 


2 P 


17/12 


C 1 


2 R 


1 : 13) 


(C 1 


2 P 


17/12 


C 1 


2 R 


1 : 15) 


(C 1 


2 P 


17/12 


C 1 


2 R 


1:07) 


(C 1 


2 P 


17/12 


C 1 


2 R 


i:oi) 


(C 1 


2 P 


17/12 


C 1 


2 R 


1:425) 


(C 1 


2 P 


17/12 


C 1 


2 R 


1:80) 


(C 1 


2 P 


17/12 


C 1 


2 R 


1:85) 



F I r-?:^ (##) 

C 1 2 R 1:15 
1:07 

C 1 2 R 1:01 
1:425 

C 1 2 R 1180 
K85 

C 1 2 N 15/00 ZNAA 



F 4B024 AA03 BA07 BA08 CA04 DA05 

EA04 GA14 HA01 

4B064 AE49 CA02 CA05 CA06 CA19 
CC24 DA16 

4C055 AA01 BA03 BA57 CA01 DA01 
GA02 



